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« We still don’t know what happened before the Big
Bang, or what caused it.

e Just after the Big Bang, the Universe was very hot
and filled with radiation.

 Expanded extremely rapidly for a tiny fraction of a
second — Inflated like a balloon.
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We still don’t know what happened before the Big
Bang, or what caused it.

Just after the Big Bang, the Universe was very hot
and filled with radiation.

Expanded extremely rapidly for a tiny fraction of a
second — Inflated like a balloon.

Universe began to cool down and form the first
sub-atomic particles (electrons, protons, and
others).






Afterglow Light
Pattern
380,000 yrs.

Fluct

Dark Ages

1st Stars

Development of

Galaxies, Planets, etc.

about 400 million yrs.

Bia Bana Expansion

L .:'j:o. _: :.
.-q‘ -;’i ':-,- & §.'
‘. 3 'L ..
wTE & - (e
'!: :fu . _-:‘ L'.-.
w.) s K g ML
¥ st 8 -3
L N SRy =it A »
A" 1 * ..‘.‘ . »
‘6‘ ™ |;‘ J . W
T oy
. % " *x 3
\- N Y ALY -
W) . g 1l B .
Sy ey - 4
o R ) . .
. % & L4 :"'g'p o 1
iy .
£ 9
3 83 g













Afterglow Light
Pattern Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.

1st Stars
about 400 million yrs.

Bia Bana Expansion



Afterglow Light
Pattern
380,000 yrs.

Fluct

Dark Ages

1st Star

Development of

Galaxies, Planets, etc.

about 400 million yrs.

Bia Bana Expansion

L .:'j:o. _: :.
.-q‘ -;’i ':-,- & §.'
‘. 3 'L ..
wTE & - (e
'!: :fu . _-:‘ L'.-.
w.) s K g ML
¥ st 8 -3
L N SRy =it A »
A" 1 * ..‘.‘ . »
‘6‘ ™ |;‘ J . W
T oy
. % " *x 3
\- N Y ALY -
W) . g 1l B .
Sy ey - 4
o R ) . .
. % & L4 :"'g'p o 1
iy .
£ 9
3 83 g




 The Universe was almost entirely H?/drogen, with

a small number of slightly heavier elements.

e The first stars were formed from giant clouds of
Hydrogen.

 The nuclear fusion process inside stars created
heavier and heavier elements when they
exploded (Supernovae).



Supemova






What is the temperature of the Cosmic Microwave
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What is the Cosmic Microwave Background
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How are the heavy elements made?
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Visible Light




Andromeda




100,000 light years
In diameter.

e 1,000 light years
thick.

e Gas, dust, and black
holes.

e 300 billion stars.

« How many planets?









1,000,000,000,000,000,000,000



 We need a better telescope!
— The Square Kilometre Array (SKA)

— $2 billion dollar international project scheduled for
construction in 2016, and operational by 2024.

— Based in both Australia and South Africa.

— Capable of observing the entire sky several times in
one day.



&

1,000,000 m? of collecting
area.

Sensitive enough to
observe the first stars and
galaxies in the “Dark
ages’.

Will be able to detect an
airport radar on a planet 50
light years away.

5,000km baseline



A huge technology driver.

Will produce 10 times as much data as the current global
Internet traffic.

Enough data to fill 15 million 64GB IPods. Every day!

Need a computer 100 times faster than any existing
computer.






Thank you for listening!
Questions??



